Patients treated outside of their Medicare Shared Savings Program (MSSP) accountable care organization (ACO) likely benefit less from the ACO's integration of care. Consequently, the MSSP's open-network design may preclude ACOs from improving value in care.
to improving value in care. 2 However, there is concern that the MSSP's open-network design may require ACOs to develop and implement strategies to encourage patients to receive care from ACO providers as appropriate to derive the maximal benefit of care coordination. 3, 4 As patients treated outside of the ACO presumably benefit less from the ACO's integration of providers, shared medical records, and reductions in waste and duplication, it may be challenging for ACOs to improve care and reduce costs for patients receiving high levels of out-of-ACO care. For example, to benefit financially, an ACO may potentially need to achieve twice the savings within its own network, if its patients are receiving half of their care outside of the ACO. This is of particular concern as many patients with the most to gain from care coordination efforts in terms of expenditure reduction and improved health (eg, patients with complex medical problems and social situations) have historically received the most fragmented care. [5] [6] [7] Given the variation in ACO design and the flexibility in ACO network creation, strategic decisions around which facilities, providers, and patients to include in an ACO may significantly impact the performance of the ACO. Strategic considerations include the inclusion of hospital-based and/or community-based providers, postacute care facilities and providers, specialist providers, higher-performing providers with regard to cost and quality, etc. ACOs must also consider the services that will be provided within the ACO and the patients that will be included. These decisions will impact the degree to which ACO providers will encounter and be able to effectively manage care and costs for ACO patients.
How out-of-ACO care impacts the ACO's ability to manage cost and quality may inform future innovations in CMS and commercial ACO models. In addition, for as long as open networks remain a key feature of the ACO, ACOs will likely need to develop approaches to manage out-of-ACO care through network design, provider-level incentives, patient assignment and attribution methodologies, and patient and provider engagement strategies. In developing these strategies, it is necessary to first understand the prevalence and predictors of out-of-ACO care.
To inform future ACO policy and management strategies, the objectives of this study are (1) to quantify out-of-ACO care in a single urban ACO during its first year of participation in the MSSP and (2) to examine associations between patient-level predictors and likelihood and level of out-of-ACO expenditures.
METHODS

Study Design and Study Population
The UCLA MSSP ACO is composed of 3 acute care hospitals with˜800 inpatient beds and over 100 ambulatory care sites. The ACO includes˜325 primary care physicians and˜1500 specialist physicians. UCLA participated in track 1 of the MSSP, which allowed the ACO the opportunity to earn shared savings without assuming downside risk. 2 We conducted a retrospective secondary data analysis using the CMS ACO Program Claim and Claim Line Feed (CCLF) dataset, which includes services provided under Medicare Parts A, B, and D for patients assigned to the UCLA MSSP in 2013.
The 2013 MSSP regulations specify that CMS uses an initial prospective member assignment process followed by a confirmatory retrospective member assignment process to identify patients in a given MSSP ACO. As such, patients were included in the study if they were prospectively assigned to the UCLA MSSP at the beginning of 2013, agreed to share data with the ACO, and were retrospectively confirmed to be in the ACO at the end of 2013. Patients were assigned to the ACO as outlined in the MSSP Final Rule. 2 Specifically, patients were prospectively assigned to the ACO for 2013 if they met assignment criteria based upon claims with dates of service October 1, 2011-September 30, 2012 processed as of December 07, 2012. Patients were retrospectively assigned to the ACO if they met assignment criteria based upon claims with dates of service January 1, 2013-December 31, 2013 processed as of March 28, 2014.
In total, 19,179 beneficiaries were prospectively assigned to the ACO, and 17,591 (91.7%) agreed to share data with the ACO. Of those, 12,480 (70.9%) were retrospectively confirmed to be in the ACO and included in the study population. Patients with missing data (N = 558) were excluded from the analysis, so the final analytic sample included 11,922 patients ( Fig. 1 ). The sample was stratified according to Reason for Medicare Eligibility into 2 subsamples: age-eligible and non-age-eligible (ESRD-eligible and disability-eligible) beneficiaries.
Main Outcome
To quantify out-of-ACO care, total overall expenditures and total out-of-ACO expenditures were calculated for each patient using Medicare paid amounts. Medicare Parts A, B, and D services delivered inside and outside of the ACO in CY 2013 were included. Expenditures for services with start and through dates in 2013 were included in their entirety. Expenditures for services that were partially provided in 2013 (eg, hospitalizations beginning in 2012 and ending in 2013) were prorated. In-ACO services were defined as services attributed to a billing provider with an NPI number or a facility with a tax-identification number registered with the UCLA MSSP in 2013. All other services were considered to be out-of-ACO.
Total out-of-ACO expenditures were calculated for all services combined as well as separately for services provided in various places of service, including inpatient setting, outpatient setting, long-term care facility, dialysis center, ambulatory surgery center, durable medical equipment, and prescription drugs. Total expenditures were calculated using Part A, B, and D paid claims. Inpatient, outpatient, long-term care, dialysis, and ambulatory surgery expenditures were calculated using Part A and B paid claims. Prescription drug expenditures were calculated using Part D paid claims. For further specificity, outpatient expenditures were further divided into outpatient office, emergency department, and outpatient other expenditure categories using only Part B paid claims.
Covariates
Predictor variables were selected based on their relevance and inclusion in the CMS ACO Program CCLF dataset. Covariates, as described in Table 1 , included race/ ethnicity (white, black, Latino, Asian, and other), age group (under 65, 65-74, 75-84, and 85 y or older), sex, individual medical comorbidities (hypertension, hyperlipidemia, coronary artery disease, mental health disease, dementia, osteoarthritis, rheumatoid arthritis, nonskin cancer, COPD, congestive heart failure, atrial fibrillation, ESRD, stroke, schizophrenia, and thyroid disorder), median income in patient's residential zip code (based on 2010 US Census data) by quintile, travel distance from patient's residential zip code to the ACO main campus (0-9, 10-19, 20-29, and 30+ miles), dual Medicaid-Medicare eligibility status, and employer-based supplemental insurance status.
Statistical Analyses
As our expenditure outcomes were generally limiteddependent variables with relatively large numbers of zero values (especially for expenditures by place of service) and skewed conditional distributions, we followed the Health Insurance Experiment methodology by using 2-part regression models to estimate patient-level predictors of outof-ACO care. 8 In the first part of the model, we identified patient-level predictors for having any out-of-ACO expenditures using a logit model of any out-of-ACO expenditures estimated using the full sample. In the second (conditional) part of the model, we identified predictors of the level of out-of-ACO expenditures among those that received any out-of-ACO care. This was done using a gamma model of expenditures estimated using the conditional subsample of patients with some out-of-ACO expenditures. Finally, estimates from both parts of the model were combined (by multiplying the predicted marginal probability of any out-of-ACO expenditures by the predicted level of out-of-ACO expenditures if any out-of-ACO care was used) to identify unconditional patient-level predictors of the level of out-of-ACO expenditures among the entire sample (outof-ACO care users and nonusers).
This methodology was used to calculate 3 estimates for each individual. The estimates represent the mean differences between predictor variable categories in: (1) the predicted probability of having any out-of-ACO expenditures, (2) the predicted number of dollars spent outside of the ACO, conditional on having any out-of-ACO expenditures, and (3) the predicted number of dollars spent outside of the ACO averaged across the entire sample. Because we were most interested in the effect of covariates on out-of-ACO care across the entire population (unconditional results), we present only the predicted number of dollars spent outside of the ACO averaged across the entire sample. These results are displayed in Tables 2 and 3 
RESULTS
Descriptive statistics for the study population are shown in Table 1 . The sample is predominantly white (73.2%) and female (59.6%). On average, beneficiaries in the study population are 74.6 (SD = 11.9) years of age, suffer from 3.6 (SD = 2.5) medical comorbidities, live in zip codes with a median annual income of $81,097 (SD = $32,340), and live 16.0 miles (SD = 31.3) from the ACO main campus. A significant portion of the population aged into the Medicare program (86.6%). A minority of beneficiaries is also eligible for Medicaid enrollment (19.9%) or additionally enrolled in an employer-based supplemental insurance plan (2.7%).
We quantified total and out-of-ACO expenditures across the population and by place of service, and these results are shown in Table 4 Table 2 compares predictors of out-of-ACO care for the entire study population across the 3 places of service we felt were most clinically meaningful: inpatient, outpatient office, and emergency department. In general, we found that our covariates were not significant predictors of out-of-ACO expenditures in long-term care facilities, hemodialysis centers, ambulatory surgery centers, durable medical equipment, or outpatient other settings due to the reduced analytic sample sizes, and these results are not displayed.
Across the entire study population, black, Asian, and Latino patients spent less outside of the ACO than whites. Compared with whites, who spent $5483 outside of the ACO, blacks spent $1422 less, Asians spent $1076 less, and patients of other race/ethnicity spent $1304 less outside of the ACO. These differences in out-of-ACO expenditures were largely driven by less out-of-ACO outpatient office expenditures. With regard to age, patients aged 75-84 years spent $793 less and patients aged 85+ years spent $822 less than patients aged 65-74 years who spent $5665 outside of the ACO. These reductions in out-of-ACO expenditures for older patients were driven by inpatient expenditures. Across the entire study population, there was no difference in outof-ACO expenditures according to sex; however, females spent $1101 less on inpatient out-of-ACO expenditures than men.
Across the entire study population, there was no difference in out-of-ACO expenditures according to income; however, higher income was associated with slightly higher outpatient office out-of-ACO expenditures. With regard to distance of the patient's residence to the primary ACO facility, patients living 30+ miles from the ACO spent $1296 more outside of the ACO than those living 0-9 miles from the ACO who spent $4950 outside of the ACO. This was driven by $3799 in higher inpatient out-of-ACO expenditures for those living 30+ miles from the ACO.
With regard to reason for Medicare enrollment, patients with ESRD spent $20,690 more outside of the ACO than patients who aged into Medicare who spent $4598 outside of the ACO. This increase in expenditures was driven by emergency department expenditures ($5152) and outpatient office expenditures ($1380). Across the entire study population, dual-eligible patients spent $1318 less than non-dual-eligible patients who spent $5562 outside of the ACO. Dual-eligible patients spent $1261 less on inpatient out-of-ACO services and $163 less on outpatient office outof-ACO services. Patients with employer-based supplemental insurance spent $2107 less outside of the ACO than those without it who spent $5261 outside of the ACO. This reduction in out-of-ACO expenditures was driven by a reduction of $3365 in inpatient out-of-ACO expenditures and $498 in outpatient office out-of-ACO expenditures.
Across the entire study population, all medical comorbidities, with the exception of hyperlipidemia, were associated with increased out-of-ACO expenditures ($862-$3063 per comorbidity). Increased out-of-ACO expenditures were driven by inpatient out-of-ACO expenditures for coronary artery disease, dementia, osteoarthritis, COPD, congestive heart failure, stroke, and schizophrenia. Increased out-of-ACO expenditures were driven by outpatient office out-of-ACO expenditures for hypertension, hyperlipidemia, mental health disorder, rheumatoid arthritis, nonskin cancer, atrial fibrillation, peripheral vascular disease, diabetes, and thyroid disorder. Increased out-of-ACO expenditures were driven by emergency department out-of-ACO expenditures for ESRD. Table 3 compares predictors of out-of-ACO care for the age-eligible and non-age-eligible subsamples. With regard to race/ethnicity, patients of racial/ethnic minority groups in the age-eligible sample spent less outside of the ACO than white patients. White patients spent $4900 outside of the ACO. Black patients spent $1365 less, Asian patients spent $966 less, and patients of other race/ethnicity spent $1216 less than white patients outside of the ACO. In the non-age-eligible sample, only Asian patients spent $2397 less than white patients who spent $8301 outside of the ACO.
There was no significant difference in out-of-ACO expenditures between men and women or with regard to income. With regard to distance from the patient's residence to primary ACO facility, patients living 30+ miles from the ACO spent $1196 more in the age-eligible subsample and $3176 more in the non-age-eligible subsample than those living 0-9 miles from the ACO. Dual-eligible patients spent $1061 less than non-dual-eligible patients in the age-eligible subsample and $2756 less in the non-age-eligible subsample. Patients with employer-based supplemental insurance spent $1876 less in the age-eligible sample. There was no difference in out-of-ACO spending with regard to supplemental insurance in the non-age-eligible sample, though the sample size was small.
With regard to medical comorbidities in the age-eligible subsample, all comorbidities, except schizophrenia, were associated with greater out-of-ACO expenditures. The marginal increase in expenditures for each comorbidity ranged from $487 for hyperlipidemia to $2519 for rheumatoid arthritis. In the non-age-eligible sample, several comorbidities were associated with greater out-of-ACO expenditures. Marginal increases in expenditures per comorbidity were markedly higher for the non-age-eligible subsample and ranged from $2263 for osteoarthritis to $8511 for ESRD.
DISCUSSION
Out-of-ACO expenditures represented a significant portion of total expenditures for the UCLA MSSP population in both the age-eligible and non-age-eligible subsamples and across place of service. Substantial overall rates of out-of-ACO care agree with findings reported in an earlier study. 3 That over a third of dollars spent on the UCLA MSSP population were paid to providers outside of the ACO creates an important challenge for the ACO in increasing value and achieving shared savings. Specifically, for the UCLA MSSP (and likely other similar ACOs), earning shared savings requires that the ACO achieve a 2% reduction in total expenditures while only controlling two thirds of rendered services.
Beyond the sheer volume of services delivered outside of the ACO, it may be even more concerning that more medically complex patients received care outside of the ACO. In general, we found that out-of-ACO expenditures were driven by medical comorbidities. We also found that patients enrolled in Medicare due to ESRD had higher outof-ACO expenditures. Patients with more medical comorbidities may be receiving care from more providers and in more care settings and have increased opportunity to receive care outside of the ACO. Previous studies demonstrate that sicker, more complex patients experience the most benefit from care coordination with regard to lower total cost of care and reduced inpatient and ED utilization. [9] [10] [11] In addition, care coordination for the ESRD population has been shown to significantly improve outcomes and control costs in multiple ESRD demonstration projects. 12 Higher levels of out-of-ACO care for these high-risk patients exacerbate the challenge in managing their care.
Interestingly, we found that patients from racial/ethnic minority groups spent less outside of the ACO than white patients. This was particularly true for age-eligible patients and for care provided in the outpatient office setting. One hypothesis for this is that lower rates of out-of-ACO care among minority groups suggest that they place greater trust in familiar providers. 13 Despite evidence demonstrating significant out-of-ACO expenditures, identifying whether and how ACOs should reduce out-of-ACO care is not entirely straightforward, as the financial and quality incentives built into the MSSP are complex. On one hand, MSSP ACOs are incentivized to retain the care of patients within the ACO to increase reimbursement and to maximize care coordination efforts for its patients. On the other hand, given the potential for shared savings, ACOs may be also incentivized to refer patients outside of the ACO if they believe patients can receive lower-cost or higher-quality care at an outside facility. This point is particularly important for ACOs that operate near capacity. In addition, allowing patients the ability to seek the highest-quality care, wherever it can be provided, is an important political cornerstone of the MSSP model. As a result of these mixed incentives, a more nuanced understanding of exactly why patients receive care outside of the ACO is needed.
On the basis of these initial findings, it is not possible to describe the impact of out-of-ACO care on health outcomes or total health care expenditures. Future work to explore these associations will be important in understanding how necessary it is to devise strategies and policies to reduce out-of-ACO care.
The methods described in this study can be used as a starting point in identifying various causes of out-of-ACO care. However, it is important to remember that these analyses are from a single large urban ACO, and we do not have the needed data or design to compare the association of various ACO features with the amount of out-of-ACO care. Associations drawn from claims data may provide hypotheses that can be further explored with patients and providers through interviews or focus groups. For example, claims analysis may demonstrate an association between illness burden and out-of-ACO care. However, upon surveying patients and providers, it may be revealed that out-of-ACO is occurring because the ACO does not provide all necessary specialty services for certain medical conditions; alternatively, it may be revealed that out-of-ACO care is occurring because the ACO has poor parking/access to facilities for patients or because patients are unaware that they are enrolled in an ACO. The implications of each of these findings are different and whether and how to respond to leakage will differ as a result.
In conclusion, out-of-ACO care is a byproduct of the ACO's open-network model and represents approximately a third of total health care expenditures for patients in the 
